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IN THE CLAIMS: 



I. 

2. 

3. 
4. 
5. 
6. 



(Original) A polymerization process comprising contacting one or more monOTner(s), 
one or more Lewis acid(s), one or more initiator(s), and a diluent comprising one or 
more hydrofluorocarbon(s) (HFC's) in a reactor: 

(Original) The process of claim 1, wherein one or more hydrofluorocarbon(s) is 
represented by the formula:.CxHyF;c wherein x Is an integer from 1 to 40 and y and z 
arc integers of one or more. 

(Original) The process of claim 2, wherein x is from 1 to 10. 
(Original) The process of claim 2, wherein x is from 1 to 6. 
(Original) The process of claim 2« wherein x is from 1 to 3. 

(Original) The process of claim 1, wherein the one or more hydrofluorocarbon(s) is 
independently selected from the group consisting of fluoromethane; difluoromethane; 
trifluoromethanc; fluoroethane; 1 , 1 -difluoroethane; 1 ,2-difluoroethane; 1 J , J - 
trifluoroethane; 1 ,1 ^-trifluoroethane; 1 ,1 ,1 ,2-tetrafiuoroethane; 1 J ,2,2- 
tctrafluoroethanc: l,lj,2,2-pcntafluoroethane; 1 -fluoropropane; 2-fluoropropanc; 1,1- 
difluoropropane; 1 ,2-difluoropropane; 1,3-difluoropropane; 2,2-difluoropropanc; 
1 , Kl -tri fluoropropane; 1 J ,2-trinuoropropane; 1 , 1 ,3-trit1uoropropane; 1 ,2,2- 
trifUioropropane; 1 ,2,3-trifluoropropane; 1 ,1 J vZ-ietiafluoropropanc; 1 , 1 J ,3- 
tetrafluoropropane; 1 ,1 ,2,2-tetrafluoropropane; 1 , 1 ,2,3-tetrafluoropropane; 1 , 1 ,3,3- 
tctrafluoropropane; J ,2,2,3-tetrafluoropropane; 1 J J ,2,2-pentafluoropropane; 
MJ,2,3-pentafluoropropane: 1,1,1,3,3-pentanuoropropane; 1,1,2,2,3- 

penlafluoropropane; 1 , 1 ,2,3,3-pentafluoropropane; 1,1,1 ,2,2,3-hexafluoropropanc; 
1 , IJ ,2,3,3-hexafluoropropane; 1 , 1 J ,3.3,3-hexanuoropropane; 1,1,1 ,2,2,3,3- 
hcptafluoropropane; 1,1,1 ,2,3,3,3-heptafUioropropane; 1 -fluorobutane; 2- 
fluorobutane; 1, 1-di fluorobutane; 1 ,2-difluorobutane; 1 ,3-dtfluorobutane; 1 ,4- 
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difluorobutane; 2,2-difluorobutane; 2,3-difluorobutajie; IJ,l-trifluorobutane; 1,1,2- 
trifluorobuiane; lJ,3-trifluorobmane; 1,1,4-trinuorobutane; 1 ,2,2-trifluorobutanc-, 
1,2,3-trifluorobutane; ]3,3-trifluorobLil:anc; 2,2,3-trifluorobutane; 1,1,1,2- 
tetrafluorobutane; 1,1,1 ,3-ietrafluorobutane; 1,1,1 ,4-l:etrafliiorobutanc; 1 , 1 ,2,2- 
tetrafluorobuiane; 1 , 1,2,3-tetrafluorobutane; 1 ,K2,4-tetrafluorobutane; 1,1 ,33- 
tetrafluorobutanc; 1 , 1 ,3,4-tetrafluorobutane; 1,1 ,4,4-tetrafluorobutane; 1 »2,2,3- 
tetrafluorobutane; 1 ,2,2,4-tBtrafluorobutane; 1 ^Z^^-tetrafliiorobutane; 1 ,2,3,4- 
^ . tetrafluorobutane; 2,2,3,3-tetrafliiorobutanc; 1,1,1,2,2-pentafluorobutane; 1,1,1,2,3- 

pentafluorobutane; 1,1,1 ,2,4-pentafluorobutane; 1,1,1 ,3,3-pcntafluorobutane; 
1,1,1 ,3,4-pcntafluorobutane; 1 , 1,1 ,4,4-pcntafluorobutane; 1 ,1 ,2,2,3- 

pentafluorobutane; 1 , 1 ,2,2,4-pcntafluorobutane; 1 , 1 ,2,3,3-pentafl uorobutaiie; 
1,1 ,2,4,4-pcntafluorobutane; 1 ,1 ,3,3,4-pentafluorobutane; 1 ,2,2,3,3- 

pentatluorobutane; 1 ,2,2,3,4-peni:afliiorobutane.; IJ J ,2,2,3-hexafluorobutanc; 
1,1,1 ,2,2,4-hexafluorobutane; 1,1,1 ,2,3,3-hexafluorobLitanc, 1,1,1 ,2,3,4- 

hexafluorobutanc; 1,1,1 ,2,4,4-hexafluorobutane; 1,1,1 ,3,3,4-hexafl uorobutane; 
M , 1 ,3,4,4-hexafluorobutane; 1,1,1 ,4,4,4-hexafluorobutane; 1 , 1 .2,2,3,3- 

hexafluorobutane; 1 , 1 ,2,2,3,4-hexafluorobiitane; 1 , 1 ,2,2,4,4-hexatliiorobutane; 
1 , 1 ,2,3,3,4-hexafluorobutane; 1 , 1 ,2,3,4,4-hcxafluorobutane; 1 ,2,2,3,3,4- 

hexafluoiobutanc; 1 , 1 ,1 ,2,2,3,3-heptanuorobutane; 1 ,1 ,1 ,2,2,4,4-hcptatluorobutane; 
U 1 , 1 ,2,2,3,4-heptafluorobiitane; 1 , 1 J ,2,3,3,4-heptafluorobutane; 1,1,1 ,2,3,4,4- 
heptafluorobiitane; 1,1,1,2,4,4,4-heptafluorobutane; 1,1,1,3,3,4,4-heptafl uorobutane; 
1 ,1 ,1 ,2,2,3,3,4-octatluorobutane.; 1 ,1 ,1 ,2,2,3,4,4-octafl uorobutane; 1 , IJ ,2,3,3,4,4- 
octafluorobutane; 1,1.1 ,2,2,4,4,4-octanuorobutane; 1,1,1 ,2,3 .4,4,4-ociafluorobutane; 
1,1,1 ,2,2,3,3,4,4-nonafluorobutane; 1 , 1 ,1 ,2,2,3,4,4,4-nonafluorobutane; 1 -fluoro-2- 
methylpropane; lJ-difluoro-2-methylpropane; l,3-difluoro-2-methylpropane; 1,1,1- 
tri fluoro-2-methy Ipropane; 1 , 1 ,3-trifluoro-2-methylpropane; 1 ,3-difluoro-2- 
(fiuoromethyOpropanc; I,J J,3-tetrafluorO"2-methylpropane; 1 , l,3,3-tetrafluoro-2- 
mcthylp^opa^e; 1 ,1 ,3-trifluorO"2-(fluoromethyl)propane; 1 ,1,1 ,3,3-pentaf1uoro-2- 
mcihylpropanc; l,l,3,3-tetratluoro-2-(fluoromethyl)propane; l,1,l,3-tctrafluoro-2- 
(f]uoromethyl)propane; fluorocyclobutanc; 1 , 1 -difluorocyclobutane; 1 ,2- 
difluorocyclobuxane; I ^-^lifluorocyclobutane; 1 , 1 ,2-trifluorocyclobutane; 1 , 1 ,3- 
trifluorocyclobutane; 1,2,3-trifluorocyclobutane; 1,1,2,2-tetrafluorocyclobutane; 

Page 4 of 33 

PAGE 6/35 ' RCVD AT 12119/2008 4:39:27 PM [Eastern Standard Time] ' SVR:USPTO{FXRF-3/15 * DNIS:2738300 ' CSID:281 834 1231' DURATION (infn-s$]:09-38 



DEC-19-2006 TUE 03:40 PH EXXONHOBIL FAX NO. 281 834 1231 

U.S. AppliCfttion No, 1 0/538,984 
Atlomey Docket No. 2003B 1 33 
Reply to O.A. of 6/8/06 & NNA of 1 2/6/06 
Amundment dated 12/19/06 

Ul,3,3-tetrafluorocyclobutane; 1,1,2,2,3-pentafluorocyclobutane; 1,1,2,3,3- 
pentafluofocyclobutane; 1 , 1 ,2^,3,3-bexafluorocyclobutanc; 1 , 1 ,2^,3,4- 

hexafluorocyclobutane; 1 , 1 .2,3,3,4-hexafluorocyclobutarie; 1 , 1 ,2,2,3,3,4- 
heptafluorocyclobutane; vinyl fluoride; Kl-difluorocthene; 1,2-difluoroethene; 1,1,2- 
trifluoroethene; l-fluoropropene, 1,1-difluoropropene; 1,2-difluoropropene; 1,3- 
difluoropropene; 2,3-dinuoropropene; 3,3-difluoropropene; Ul,2-trifluoropropcnc; 

1 . 1 .3- tritluoropropene; 1 ,2,3-trifluoropropene; 1 ,3.3-trifluoropropenc; 2,3,3- 
trifluoropropene; 3,3,3-trifluoropropene; 1-fluoro-l-butene; 2-fluoro-l-butene; 3- 
fluoro-l-butene; 4-fliioro-l-butcnc; 1,1-difluoro-l-butene; 1,2-difluoro-l-butene; 1,3- 
difluoropropene; 1,4-difluoro-Kbutene; 2,3-difluoro-l-butcne; 2,4-difluoro-l-butene; 
3,3-difluoro-l-buteiie; 3,4-dinuoro-l-butene; 4.4-difIuoro-l-biitene; l,l,2-trifluoro-l- 
butene; 1 .US-trifluoro- 1 -butcne; 1 , 1 ,4-trifluoro-l -butene; 1 ,2,3-triflLioro-l -butenc; 

1 .2.4- trifluoro- 1 -butcne; 1 ,3,3-trifluoro-l -butene; 1 ,3.4-irifliioro-l -butcne; 1 ,4,4- 
trifluoro-I-butene; 2,3,3-trifluoro-1-buiene; 2,3.4-irifluoro-l-butene; 2,4,4-trifluoro-l- 
butcne; 3.3,4-trifluoro-l-butene; 3,4,4-trifluoro-l-butene; 4,4,4-trinuoro-l-butene; 

1 . 1 .2.3- tetrafIuoro-l -butene; 1 , 1 ,2,4-letrafluoro- 1 -butene; 1 , 1 ,3,3-tetrafluoro-l - 
butene; 1,1,3,4-tetrafIuoro- J -butene; l,l,4,4-tetrafluoro-l-butene; 1,2,3,3-letrafluoro- 
1 -butene; 1 ,2,3,4-ieirafluoro-l -butene; 1 »2,4,4-tetrafluoro- 1 -butcne; 1 ,3,3,4- 
tetrafluoro-l -butene; 1 ,3,4,4-tetrafluoro-l -butene; 1 ,4,4,4-tetrafluoi'o- 1 -butene; 

2.3.3.4- tetrafluoro- 1 -butene; 2,3,4,4-tetrafluoro-l -buicnc; 2,4,4,4-tetrafluoro- 1 - 
butcne; 33,4,4-tctrafluoro- 1 -butene; 3,4,4,4-tetrafluoro-l -butene; 1 J ,2,3,3- 
pentafluoro-1 -butene; 1,1,2,3,4-pentafluoro-l -butene; l,U2,4,4-pentafluoro-l -butene; 
1.1,3,3,4-pentanuoro-l -butcne; 1, l,3,4,4-pentafluorO'')-butene; lJ,4A4-pentanuorD- 

1 - butene; 1,23,3,4-pentafluoro- 1 -butene; 1, 2,3,4,4-pentanuoro-l -butene; U2A4,4- 
pentafluoro-1 -butene: 2,3,3,4,4-pentafluoro-l -butene; 2,3,4,4 ,4-pcntanuoro-r-butene; 
3,3,4,4,4-pentafluQro-l -butene; 1,1,2,3,3,4-hcxafluoro- 1 -butene; 1,1,2,3,4,4- 
hexafluoro- 1 -butene; J , 1 ,2,4,4,4-hexafluoro-l -butene; 1 ,2,33,4,4-hexafluoro-l- 
butene; 1, 2,3.4,4,4-hexatluoro-l -butene; 2,3,3A4,4-hexafluoro-l-butenc; 
1 , 1 ,2,3,3,4,4-heptafluoro-l -butene; 1 , 1 ,2,3.4,4,4-heptafluoro-l -butene; 1 , 1 ,3,3,4,4,4- 
heptafluoro- 1 -butene; L2,3,3,4A4-Iieptafluoro-1 -butene; l-nuoro-2-butene; 2-fluoro- 

2- butenc; l,l-difluoro-2-buiene; l,2-difluoro-2-butene; l,3-difluoro-2-butene; 1,4- 
difluoro-2-butene; 2,3-difluro-2-biitene; 1,1,1 -lrifluoro-2-butene; 1 , 1 ,2-trlfluoro-2- 
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butene; ) , 1 ,3-trifluoro-2-butene; I J ,4-trifluorO'2-butene; 1 ,2,3-trifluDro-2-butene; 
I ^,4-.triflLioro-2-buienc; 1,1,1 ,2-tetirafluoro-2-butene; 1,1,1 ,3-tctrafluoro-2-butene; 
1 , M ,4-tetrafluoro-2.butene; 1 , 1 ^,3-tetnifliioro-2-butene; 1 ,1 ,2,4-tetrafluoro-2- 
butene; 1 ,2,3,4-tetrafluoro-2-butcne; 1,1,1 ,2,3-pentafluoro-2-butene; l,l»U2,4- 
. pentafIuoro-2-butBne; Ul,l,3,4-pentafluoro-2-biitene; l,U,4,4-peniafluoro-2-butene; 
1 , 1 ,23*4-pentafl uoro-2-butcne; 1 , 1 ,2,4,4-pentafluoro-2-butcnc; 1,1,1 .2,3,4- 
hexafluoro-2-butene; 1,1,1 ,2,4,4-hexafluoro-2-butenc; 1 ,1,1 ,3,4,4-hcxafluoro-2- 
biitene; 1,1,1 ,4,4,4''hexafliioro-2-biitcnc; 1 , 1 ,2,3,4,4-hexafluoro-2-butene; 
1,1,1, 2,3,4,4-heptaflgoro-2-butene; l,l,l,2,4,4,4-heptafluoro-2-butene; and mixtures 
thereof. 

7. (Original) The process of claim I, wherein the one or more hydrofluorocarbon(s) is 
independently selected from the group consisting of fluoromcthane, difluoromethane, 
trifluoromethane, 1,1-difluoroeihane, 1,1,1-trifluoroethane, l,lJ,2-tetrafluoroethanc, 
and mixtures thereof. 



8. (Previously presented) The process of claim 1 , wherein the diluent comprises from 1 5 
to 1 00 volume % HFC based upon the total volume of the diluent 

9. (Original) The process of claim 8, wherein the diluent comprises from 20 to 100 
volume % HFC based upon the total volume of the diluent. 

10. (Original) The process of claim 9, wherein the diluent comprises from 25 to 100 
volume % HFC based upon the total volume of the diluent. 

11. (Previously presented) The process of claim 1 , wherein the diluent further comprises 
a hydrocarbon, a non-reactive olefin, and/or an inert gas. 

12. (Currently amended) The process of claim K wherein the diluent further comprises 
c l aim 1 1, wher e in tho hydrocarbon is a halogenated hydrocarbon other than an HFC. 
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13. (Currently amended) The process of claim 13, vv^horola tho halogottatod - hydrooarbon 

fe claim 1. wherein the diluent further comprises_ methyl chloride, 

14. (Previously presented) The process of claim 1, wherein the one or more Lewis acid(s) 
is represented by the formula MX4; 

wherein M is a Group 4, S, or 14 metal; and 
each X is a halogen. 

1 5. (Previously presented) The process of claim 1 , wherein the one or more Lewis acid(s) 
is represented by the formula MRnX4.n ; 

wherein M is Croup 4, 5, or 14 metal; 

each R is a monovalent C| to C12 hydrocarbon radical independently selected from the 
group consisting of an alkyi, aryl, arylalkyl, alkylaryl and cycloalkyl radicals; 
fi is an integer from 0 to 4; and 
each X is a halogen. 

1 6. (Previously presented) The process of claim 1 , wherein the one or more Lewis acid(s) 
is represented by the formula M(R.0)nR*mX4.(mH nt 

wherein M is Group 4, 5, or 14 metal; 

each RO is a monovalent Ci to C30 hydrocarboxy radical independently selected from 
the group consisting of an allcoxy, aryloxy, arylalkoxy, alkylaryloxy radicals; 
each R* is a monovalent C| to Cq hydrocarbon radical independently selected from 
the group consisting of an alkyl, aryl» arylalkyi, alkylaryl and cycloalkyl radicals; 
n is an integer from 0 to 4; 

is an integer from 0 to 4, wherein the sum of /i and m is not more than 4; and 
each X is a halogen. 

1 7. (Previously presented) The process of claim 1 , wherein the one or more Lewis acid(s) 
is represented by the formula M(RC=00)nR mX4Km+n); 

wherein M is Group 4, 5, or 14 metal; 
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each RC=00 is a monovalent C2 to C30 hydrocarbacyl radical independently selected 
from the group consisting of an alkacyloxy, arylacyloxy, arylalkylacyloxy, 
alkylarylacyloxy radicals; 

each R' is a monovalent Ci to C12 hydrocarbon radical independently selected from 
the group consisting of an alkyl, aryl, arylalkyi, alkylaryl and cycloalkyl radicals; 
/7 is an integer from 0 to 4; 

m is an integer from 0 to 4, wherein the sum of n and m is not more than 4; and 
each X is a halogen. 

1 8, (Previously presented) The process of claim 1 , wherein the one or more Lewis acid(s) 
is represented by the formula MOX3; 
wherein M is a Group 5 metal; and 
each X is a halogen. 



19. (Previously presented) The process of claim 1 , wherein the one or more Lewis acid(s) 
is represented by the formula MX3; 

wherein M is a Group 13 metal; and 
each X is a halogen. 

20. (Previously presented) The process of claim I , wherein the one or more Lewis acid(s) 
is represented by the formula M llnXa-n ; 

wherein M is a Group 13 metal; 

each R is a monovalent Ci to C12 hydrocarbon radical independently selected from the 
group consisting of an alkyl, aryl, arylalkyi, alkylaryl and cycloalkyl radicals; 
77 is an integer from 1 to 3; and 
each X is a halogen. 

21. (Previously presented) The process of claim U wherein the one or more Lewis acid(s) 
is represented by the formula M(RO)nR' 

wherein iVl is a Group 13 metal; 

each RO is a monovalent C| to C30 hydrocarboxy radical independently selected from 
the group consisting of an alkoxy, aryloxy, arylalkoxy, alkylaryloxy radicals; 

Page 8 0133 

PAGE 10/35* RCVD AT 12119/20084:39:27 PM [Eastern Standardriine]'SVR:USPW 



DEC-19-2006 TUE 03:41 PM EXXONMOBIL 



FAX NO. 281 834 1231 



P. 11 



U.S. Application No. 10/538,984 
Attorney Docket No. 

Keply to 0.A, of 6/8/06 k NNA of 12/6/06 
Amendment dated 12/1 9/i)6 

each R* is a monovalent C\ to C12 hydrocarbon radical independently selected from 
the group consisting of an alkyl, aryl, arylalkyl, alkylaryl and cycloalkyl radicals; 
n is an integer from 0 to 3; 

m is an integer from 0 to 3, wherein the sum of n and m is from I to 3; and 
each X is a halogen. 

22- (Previously presented) The proccsss of claim 1, wherein the one or more Lewis acid(s) 
is represented by the fornriula M(RC=00)rtR'rtiX3.(m+n>; 
wherein M is a Group 1 3 metal; 

each RC'^'OO is a monovalent hydrocarbacyl radical independently selected from the 
group independently selected from the Qi to C30 group consisting of an alkacyloxy, 
arylacyloxy, arylalkylacyloxy, alkylarylacyloxy radicals; 

each R' is a monovalent C\ to C12 hydrocarbon radical independently selected from 
the group consisting of an alkyl, aryl, arylalkyK alkylaryl and cycloalkyl radicals; 
p is an integer from 0 to 3; 

m is a integer from 0 to 3, wherein the sum of w and m is from I to 3; and 
each X is a halogen. 

23. (Currently amended) A nnlvmerization process comprisingi contacting one or more 
isoolefms. one or more Lewis acidfs), one or more initiatorfsV and a diluent 
comprising one or more hvdrofluQrocarbon^'s't fHFCs) in a reactor, l^hc proCGQD of 
claim 1, wherein the one or more Lewis acid(s) is represented by the formula MXy, 
wherein M is a Group 1 5 metal; 

each X is a halogen; and 
is 3, 4 or 5. 

24, (Currently amended) A polvmerization process comprising contacting one or more 
isQolefins, one or more Lewis acidrs). one or more initiatorfsy and a diluent 
comprising one or more hvdrofluorocarbonfs) (HFC's^ in a reactor. The proooflfl of 
oinim 1 , wherein the one or more Lewis acid(s) is represented by the formula: 

MRnXy-n: 

wherein M is a Group 1 5 metal; 
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each R is a monovalent C\ to Cn hydrocarbon radical independently selected from the 
group consisting of an alkyU aryl, arylalkyl, alkylaryl and cycloalkyi radicals; 
w is an integer from 0 to 4; 

y is 3,4 or 5, wherein n is less than y; wherein the sum of w and m is less than y 
each X is a halogen. 

25. (Currently amended) A polymerization process comprisin tf contacting one or more 
isoolefins. one or more l^wis acidfs^, one or more lnitiatorfs\ and a diluent 
comprising one or more hvdronuorQcarbonf s^ (HFCs\ in a reactor, Tho prooaaG of 
olaim K w herein the one or more Lewis acid(s) is represented by the formula 
M(RO)„R 

wherein M is a Group 1 5 metal* 

each ftO is a monovalent C| to Cm hydrocarboxy radical independently selected from 

the group consisting of an alkoxy, aryloxy, arylalkoxy, alkylaryloxy radicals; 

each R' is a monovalent C| to C12 hydrocarbon radical independently selected from 

the group consisting of an alkyl, aryl, arylalkyl, alkylaryl and cyicloalkyl radicals; 

ri is an integer from 0 to 4; 

m is an integer from 0 to 4; 

is 3, 4 or 5, wherein the sum of n and m is less than y; and 
each X is a halogen. 

26. (Currently amended) A polymerization process comprising contacting one or more 
isoolefins, one or more Lewis acidr&)> one or more initiatQr(^s^> and a diluent 
comprisin^^ one or more hvdrofluorocarbonfsl fl lFC's> in a reactor^ Tho proo oGG of 

k wherein the one or more Lewis acid(s) is represented by the formula 

M(RC=00)nR'niXy.(m+n); 
wherein IVl is a Group 15 metal: 

each RC=00 is a monovalent Co to C3D hydrocarbacyloxy radical independently 
selected from the group consisting of an alkacyloxy, arylacyloxy, arylalkylacyloxy, 
alkylarylacyloxy radicals; 

each R* is a monovalent Ci to Ca hydrocarbon radical independently selected from 
the group consisting of an alkyl, atyL arylalkyl, alkylaryl and cycloalkyi radicals; 



Vagc 10 of 33 



PAGE 12/35 ' RCVD AT 12f19/2006 4:39:27 PM (Eastern Standard Time] ' SVR:USPT0{F](RF4I15 ' DNiS:273ii300 * CSID:281 834 1231 * DURATION (inm<s):09-38 



DEC-19-2006 TUE 03:42 PM EXXONMOBIL 



FAX NO. 281 834 1231 



P. 13 



U.S. Applicmlon No. 10/538,964 
Attorney Docket No. 20(i3»l33 
Reply to 0. A. of 6/8/06 & NNA of 1 2/6/06 
Amendment dated l2/»9/f»6 

n is an integer from 0 to 4; 
m is an integer from 0 to 4; 

is 3, 4 or 5, wherein the sum of n and m is less than y; and 
each X is a halogen. 

27. (Previously presented) The process of claim I, wherein the one or more Lewis acid(s) 
is independently selected from the group consisting of titanium tetrachloride, titanium 
tetrabromide^ vanadium tetrachloride, tin tetrachloride, zirconium tetrachloride, 
titanium bromide trichloride, titanium dibromide dichloride, vanadium bromide 
trichloride, tin chloride trifluoride, beiizyhitanium trichloride, dibenzyltitanium 
dichlorlde, benzylzirconlum trichloride^ dibenzylzirconium dibromide, 
methyltitanium trichloride, dimcihyltiianium difluoride, dimethyltin dichloridc, 
phenylvanadium trichloride, methoxytitanium trichloride, n-buioxytitanium 
trichloride, di(isopropoxy)titanium dichloride, phenoxytitanium iribromide, 
phenylmethoxyzirconium trifluoride, methyl methoxytitanium dichloride, methyl 
methoxytin dichloride, benzyl isopropoxyvanadium dichloride, acetoxylitanium 
trichloride, bcnzoylzirconium tribromide, benzoyloxy titanium irifluoride, 
isopropoyloxytin trichloride, . methyl acctoxytitanium dichloride, benzyl 
benzoyloxyvanadium chloride, vanadium oxytrichloride, aluminum trichloride, boron 
trifluoride, gallium trichloride, indium trifluoride, ethylaluminum dichloride, 
methylaluminum dichloride, benzy latum inum dichloride, isobutylgallium dichloride, 
diethylaluminum chloride, dimethylaluminum chloride, ethylaluminum 
sesquichloridc, methylaluminum sesquichloride , trimethylaluminum, 
tricihylaluminum, mcthoxyaluminum dichloride, ethoxyaluminum dichloridc, 2,6-di- 
tert-butylphenoxyaluminum dichloride^ methoxy methylaluminum chloride, 2,6-di- 
tert-butylphenoxy methylaluminum chloride, isopropoxygallium dichloride, phenoxy 
methylindium fluoride, acetoxyaluminum dichloride, benzoyloxyaluminum 
dibromide, benzoyloxygallium difluoride, methyl acetoxyaluminum chloride, 
isopropoyloxyindium trichloride, antimony hexachloride, antimony hexafluoride, 
arsenic pentafluoride, antimony chloride pentafluoride, arsenic trifluoride, bismuth 
trichloride arsenic fluoride tetrachloride, letraphenylantimony chloride, 
triphenylantimony dichloride, tetrachloromethoxyantimOny, 



Page 1 1 of 33 

PAGE 13/35 ' RCVD AT 121t912006 4:39:27 PM [Eastern Stw^^^ 



DEC-19-2006 TUE 03:42 PM EXXONHOBIL 



FAX NO. 281 834 1231 



P. 



us. Application No. 10/538,984 
Anomcy Docket No. 2003B 133 
Reply to O.A. of 6/R/06 & NNA of 1 2/6/06 
Amendment dated 12/19/06 

dimcthoxytrichloroantimony, dichloromethoxyarsme, chlorodimethoxyarsine, 
difluoromethoxyarsine, acetatotetrachloroontiniony, (benzoato) tetrachloroantimony, 
and bismuth acetate chloride. 

28. (Previously presented) The process of claim 1, wherein the one or more Lewis acid(s) 
is independently selected from the group consisting of aluminum trichloride, 
aluminum iribromide, ethylaluminum dichloride, ethylaluminum sesquichloride, 
diethylaluminum chloride, methylalgminum dichloride, methylaluminum 
sesquichloride, dimethylaluminum chloride, boron trifluoride, and titanium 
tetrachloride. 

29. (Previously presented) The process of claim 1, wherein the one or more initiator(s) 
comprise a hydrogen hallde, a carboxylic acid, a carboxylic acid hallde, a sulfonic 
acid, an alcohol, a phenoK a polymeric hallde, a tertiary alkyi halide, a tertiaiy aralkyl 
halide, a tertiary alky! ester, a tertiary aralkyl ester, a tertiary alkyI ether, a tertiary 
aralkyl ether* an alkyl halidc, an aryl halidc, an alkylaryl halide or an arylalkylacid 
halidc. 

30. (Currently amended) A oolvmerlzation proce ss comprising contacting one or more 
isoolefins, one or more Lewis acidfsV one or more initiatorfs), and a diluent 
comprisinc! one Or more hvdrofluorocarbon(s> (HFC's^ in a reactor, Tho-prooona of 
claim 1, wherein the one or more initiator(s) is independently selected from the group 
consisting of HCl, HzO, methanol, (CH.OaCCI, C6H5C(CH3)2Cl, (2-Chloro-2,4,4- 
trimethylpentane) and 2-chlon>-2"methylpropane. 

31. (Currently amended) A polymerization procesf^ comprising contacting one or more 
isoolefins. one or more l^swis acid(sV one or more initiarorfs). and a diluent 
comprising one or more hydrofluorocarbon^s'^ fHFC's) in a reactor. The procesD of 
clai m wherein the one or more initiatQr(s) is independently selected from the group 
consisting of hydrogen chloride, hydrogen bromide^ hydrogen iodide, acetic acid, 
propanoic acid, butanoic acid; cinnamic acid, benzoic acid, 1-chloroacetic acid, 
dichloroacctic acid, trichloroacetic acid, tritluoroacetic acid, p-chlorobenzoic acid, p- 
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fluorobenzoic acid, acetyl chloride, acetyl bromide, cinnamyl chloride, benzoyl 
chloride, benzoyl bromide, trichloroacctylchloride, trifluoroacetylchloride, p- 
fluorobenzoylchloride, methanesulfonic acid, trifluoromethanesulfonic acid, 
trichloromcthancsulfonlc acid, p-toluenesulfonic acid, methanesulfonyl chloride, 
methanesiiltbnyl bromide, trichloromethanesulfonyl chloride, 

trifluoromethanesulfonyl chloride, p-tolucncsulfonyl chloride, nnethanol, ethanol 
propanol, 2-propanol, 2-methyIpropan-2-ol, cyclohexanol, benzyl alcohol, phenol^, 2- 
methylphenol, 2,6-dinrJethylphenol, p-chlorophenol, p-fluorophenol, 2,3,4,5,6- 
pentafluorophenol, and 2-hydro.Kynaphihalene. 

32. (Currently amended) A polymerization process comprising contacting one or more 
isQolefms, one or more Lewis acidfsl one or more initiatorfs). and a diluent 
comprising one or more hvdrofluQrocarbonfs^ (HFC's) in a reactor. Th e proo e sa - o f 
o l aim 1, wherein the one or more inttiator(s) is independently selected from the group 
consisting of 2-chloro-2,4,4-trimethylpentane; 2-bromo-2,4,4-trlmeihylpentane; 2- 
chloro-2-methylpropane; 2-bromo-2-mcthylpropane; 2-chloro-2,4,4,6,6- 
pentamethy Iheptane; 2-bromo-2,4 A^j^-pentamelhy Iheptanc; I -chloro- 1 - 
methylethylbenzene; 1-chloroadamantanc; l-chloroethylbenzene; 1, 4-bis(t-chloro-l- 
meihylethyl) benzene; 5-tert-butyl-J ,3-bis(l -chloro-l-methylethyl) benzene; 2- 
acetoxy-2,4,4-trimethylpentane; 2-benzoyloxy-2,4,4-trimethylpentane; 2-acetoxy-2- 
methylpropane; 2-bcn2oy]oxy-2-methylpropane; 2-acetoxy-2, 4,4,6,6- 

pcntamcthylhcptanc; 2-benzoy 1-2,4,4,6,6-pentamcthylheptane; I -acetoxy-l - 
methylethylbenzene; 1 -accotxyadamantane; I -benzoy loxyethylbenzene; 1 ,4-bis( l- 
acetoxy- 1 -methy lethyl) benzene; 5-tert-butyl-l ,3-bis( I -acetoxy- 1 -methy lethyl) 
benzene; 2-methoxy-2,4,4-lrimethylpcntanc; 2-isopropoxy-2,4,4-trimethylpentane; 2- 
methoxy-2-methylpropanc; 2-ben2yloxy-2-methyIpropane; 2-meihoxy-2,4,4,6,6- 
pcntamcthylhcptanc; 2-isopropoxy-2,4,4,6,6-peniamcthy]heptane; l-methoxy-1- 
methylethylbenzene; I -methoxyadamantane; 1 -methoxyethylbenzene; 1 ,4-bis(l- 
meihoxy- 1 -methyleihyl) benzene; 5-tert-bLity l-l ,3-bis( 1 -mcthoxy- 1 -methylethyl) 
benzene, and 1 ,3,5-tris(l -chloro- 1 -methylethyl) benzene. 
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33. (Currently amended) A polvTnerizatiQn process comprisinu conm ctinQ one or more 
isoolefins, one or more Lewis acid(s\ one or more inltiator(s). and a diluent 
comprising one or more hvdrofluorocarhQnfs^ ( H FCs) in a reactor, Tho proGoaiH&f 
cla i m 1, wherein the one or more initiator(s) further comprise a weakly-coordinating 
anion. 

34. (Previously presented) The process of claim K wherein the process is substantially 
absent of water. 

35. (Currently amended) A oolvmerization process comprisin g contacting one or more 
isQolefins> one or more Lewis acidfsV one or more initiatorfsV and a diluent 
comprisme one or more hvdronuorocar b Qnfs^ ^HFCsl in a reactor, Tho procoga of 
c l aim 1, wherein the one or more initlator(s) comprise greater than 30 ppm water 
(based upon weight). 

36. (Previously presented) The process of claim L wherein the one or more monomer(s) 
is independently selected from the group consisting of olefins, alpha-olefins, 
disubstitutcd olefins, isoolefins, conjugated diencs, non-conjugated dienes, styrenics, 
substituted styrenics, and vinyl ethers. 

37. (Currently amended) The process of claim i 54, wherein the one or more 
monomcr(s) is independently selected from the group consisting of styrene, para- 
alkylstyrene, para-melhylstyrcne, alpha-methyl styrcne, divlnylbenzene, 
diisopropenylbenzene, isobutylene, 2-methyl''I-butene, 3-methyI-l-butene, 2^methyl- 
2-peniene, isoprcnc, butadiene, 2,3-dimethy|-l,3-butadiene. B-pinene, myrcenc. 6,6- 
dimethyl-fulvene, hexadiene, cyclopcntadiene, methyl cyclopeniadicne, piperylene, 
methyl vinyl ether, ethyl vinyl ether, and isobutyl vinyl ether. 

38. (Previously presented) The process of claim 1, wherein the reactor is independently 
selected from the group consisting of a continuous flow stirred tanlc reactor, a plug 
flow reactor, a moving belt or drtim reactor, a jet or nozzle reactor, a tubular reactor, a 
batch reactor, and an autorefrigeratcd boiling-pool reactor. 
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39. (Previously presented) The polymerization process of claim 1» wherein the diluent 
has a dielectric constant greater than 1 0 at -&5^C. 

40. (Original) The process of claim 39, wherein the dielectric constant is greater than 20 
at -85°C. 

41. (Original) The process of claim 40, wherein the dielectric con.stant is greater than 25 
at^S5"C. 

42. (Currently amended) A polymerization process comprising contacting one or more 
isoolefins. one or more Lewis acid(s). one or more initiatorfsl, and a diluent 
comorisina one or more hvdrofluorocarbonfs^ (HFCs^ in a reactor. The prou e ssHrf 
olaim IK wherein the diluent has a dielectric constant is-greater than 40 at -85'*C. 



43. (Previously presented) The polymerization process of claim 1, wherein 
polymerization process forms a polymer having a diluent mass uptake of less than 4 
wt%. 

44. (Original) The process of claim 43, wherein the polymer has a diluent mass uptake of 
less than 3 wt%. 

45. (Original) The process of claim 44, wherein the polymer has a diluent mass uptake of 
less than 2 wi%. 

46. (Original) The process of claim 45, wherein the polymer has a diluent mass uptake of 
less than 1 wt%. 

47. (Original) The process of claim 46. wherein the polymer has a diluent mass uptake of 
less than 0.5 wt%. 
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48. (Previously presented) The polymerization process of claim 1, the diluent comprising 
methyl chloride and one or more hydrofluoix>carbon(s) independently selected from 
the group consisting oil difluoromethane, 1,1-difIuoroethane, and 1,1,1,2- 

i 

tetrafluoroethane. | 

j 

49. (Original) The process of tiaim 48 wherein the diluent further comprises a non- 
reactive olefin, one or more *jther hydrocarbons* and/or an inert gas. 

j 

50. (Previously presented) Tjic polymerization process of claim I, the process 
comprising the 5tep.s of: ! 

reacting the one or more miinomcr(s) in the presence of one or more Lewis acid(s), 
one or more initiator(sX andj a diluent comprising one or more hydrofluorocarbon(s) 
(HFC's); and | 
withdrawing the polymer fropi the reactor. 



51. (Previously presented) l|ie polymerization process of claim 1, the process 
comprising the steps of: 

(a) Introducing one or mipre monomer(5) into a reactor; 

(b) adding one or more L^ewis acid(s) and one or more iniiiaior(s); 

(c) introducing a dilucnil comprising one or more hydrotluorocarbon(s) (HFC's); 

! 

and " j 

(d) withdrawing a polympr from the reactor. 



52. (Currently Amended) The j^olymerizalion process of claim 1 in which panicles of 
polymer are polymorizod produced using a catalyst system and a diluent comprising 
one or more hydrofluorocarbion(s) (H'FC*s). 

i 

! 

53. (Currently Amended) The jDolymerization process of claim I in which particles of 
polymer are polymorized produced in a slurry using a carbocationic catalyst system 
and a diluent comprising ont-jor more hydrofluorocarbon(s) (HFC's). 
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54. (Currently Amended) The polymerization process of claim 1 in which particles of 
polymer are polymoria e d produced u sing a catalyst system and a diluent, the diluent 
having a dielectric constant greater than 1 8.50 at -85*C. 



55. (Original) The process of claim 54, wherein the dielectric constant is greater than 
19.00 at -SS^'C. 



56. (Original) The process of claim 55, wherein the dielectric constant is greater than 
20.00 at -85**C. 

57. (Original) The pioccss of claim 56, wherein the dielectric constant Is greater than 
25,00 at -85^C. 



58. (Original) The process of claim 57, wherein the dielectric constant is greater than 
30.00 at -85°C. 



59. (Original) The process of claim 58, 
35.00 at -85^*C. 



61. 



wherein the dielectric constant is greater than 



60. (Currently amended) The prooQL»Q of oluim 50, whoroin the d i olcctr i G conQtont ifl 
groator than 10*00 ai-^^C? A polvmerizJition process comprising contacting one or 



more isoolefins. one or more Lewis acid 



comprising one or more hydrofluorocarbonrsl (HFC's) in a reactor, in which paiticles 



of polymer are produced using a catalyst 



dielectric constant greater than 40.00 at -8S"C. 



(Previously presented) The process ofc\^\ 
selected from the group consisting of at le^st 
a hydrofluorocarbon and methyl chloride. 
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62. (Currently Amended) A polymerization process In which particles of polymer are 
polymerized produced using a diluent comprishig one or more hydrofluorocarbon(s) 
(HTOs). 

63. (Cancelled) 

64. (Original) A polymerization medium suitable to polymcri2C one or more monomer(s) 
to form a polymer, the polymerization medium comprising one or more Lewis acid(s), 
one or more initiator(s)» and a diluent comprising one or more hydrofluorocarbon{s) 
(HFC»s). 

65. (Cancelled) 

66. (Cancelled) 

67. (Cancelled) 
6g. (Cancelled) 

69. (Cancelled) 

70. (New) The polymerization process of claim I, wherein the diluent has a dielectric 
constant greater than 40 at -85"C. 

71. (New) A polymerization process comprising contacting one or more monomers 
comprising isoolefin(s), one or more Lewis acid(s). one or more iniTiator(s), and a 
diluent comprising one or more hydrofluorocarbon(s) (HFC's) in a reactor. 

72. (New) The process of claim 71, wherein one or more hydronuorocarbon(s) is 
represented by the formula: C^HyPz wherein x is an integer from I to 40 and y and z 
are integers of one or more. 
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73. (New) The process of claim 72, wherein x is fronfi I to 10, 

74. (New) The process of claim 72, wherein x is from 1 to 6. 

75. (New) The process of claim 72, wherein x is from 1 to 3. 

76. (New) The process of claim 71, wherein the one or more hydrofluorocarbon(s) is 
independently selected from the group consisting of fluoromethane; difluoromethane; 
trifluoromethane; nuoroeihane; 1 , 1 -difluoroethane; 1 ,2-difluoroethane; 1,1,1- 
tritluoroethane; 1 , 1 ,2-lrin uoroethanc; 1,1.1 ^-tetratliioroethane; 1 , 1 ,2,2- 
tetrafluoroethane; l,lj.2,2-pentatluoroethane; l-fluoropropane; 2-fluoropropane; 1,1- 
difluoropropane; U2-difluoropropane; l,3-difluoropr6panc; 2,2-difliioropropanc; 
1,1,1 -trifluoropropane; 1 , 1 ,2-trifluoropropane; 1 , 1 ,3-trifluoropropane; 1 ,2,2- 
trifluoropropane; 1 ,2,3-triflupropropanc; 1,1,1 ,2^tetraflLioropropane; 1 , K K3- 
te'tratluoropropane; 1 , 1 ,2,24etrafluoropropane; 1 ,1 ,2,3-tetrafluoropropane; 1 , 1 ,33- 
tetrafluoropropanc; 1 ,2,2,3-tetrafluoropropane; 1 , 1 ,1 ,2,2-pentafluoropropane; 

1.1.1 .2.3- pentafluoropropane; 1,1,1 ,3,3-pentafluoropropane; 1 , 1 ,2,2,3- 
pentafluoropropane; 1 , 1 ,2,3,3-pBntafluoropropane; 1,1,1 ,2,2,3-hexa fluoropropane; 
1,1,1 ,2,3,3-hexafluoropropane; 1,1,1 ,3,3,3-hexafluoropropane; 1,1,1 A2,3.3- 
heptafluoropropane; 1,1,1 ,2,3,3,3-hepianuoropropane; 1 -fliiorobuiane; 2- 
fluorobutane; 1 ,1 -difluoroburane; 1 ,2-difluorobuiane; 1 ,3-difluorobutane; 1 ,4- 
difluorobutane; 2,2-diflLiorobutanc; 2,3-difluorobutane; 1,1,1-tri fluorobutane; 1J,2- 
trifluorobutane; 1 , 1 ,3-trifluorobutanc; 1 ,1 ,4-trinuorobutanc; 1 2,2-trifluorobutane; 
1 ,2,3-trifluorobutane; 1,3,3-trifluorobutane; 2,2,3-trifluorobutane; 1 ,1, 1,2- 
ictrafluorobutanc; 1,1,1,3-tetrafluorobutane; 1,1,1,4-tetranuorobutane; 1,1,2,2- 
tcirafluorobutane; 1 , 1 ,2,3-teLrafluorobutane; 1 ,1 v2,4-tetrafluorobutane; 1 J ,3,3- 
tetratluorobutane; 1 , 1 ,3,4-ietrafluorobutane; 1 ,1 ,4,4-tetranuorobutane; 1 ,2,2,3- 
letrafluorobutane; 1,2,2,4-ietratluorobutane; 1,2,3,3-tctrafluorobutane; 1,2,3,4- 
tetrafluorobutane; 2,2,3,3-tetrafluorobutane; 1,1,1,2,2-pcntafluorobutane; 1,1,1,2,3- 
pentafliiorobutane; 1,1 J,2,4-pentafluorobutane; 1,1,1,3,3-pcntafluorobutane; 

1 . 1.1 .3.4- pentafluorobuiane: 1,1 J ,4.4-pcntatluorobutane; 1.1 ,2,2,3- 
pcntafluorobiitane; 1 , 1 ,2,2,4-peniafluorobiitane; 1,1 ,2,3,3-pentafluoit)butane; 
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l,l,2A4-pentafIuorobutane; lJ,3,3,4'pentafluorobutane; 1,2,2,3>3- 

pentafluorobutane; 1 ,2»2.3,4-pentanuorobutane; 1,1,1 ,2,2,3-hexafluorobutane; 
1 ,] , 1 ,2,2,4-hexafludrobutanc; IJ ,1 ,2,3,3-hexafluorobutanc, 1 ,1J ,2,3,4- 

hexafluorobutanc; U 1 , 1 ,2,4,4-hexanLiorobiitane; K 1 , 1 ,3,3,4-hexafluorobutane; 
1,1,1 ,3,4,4-hexafluorobutane; 1,1,1 ,4,4,4-hexafluorobutanc; 1 , 1 ,2,2,3,3- 

hexafluorobutane; 1,1 ,2;23.4"hexafliiorobiiiane; 1 , 1 ,2,2,4,4-hexafluorQbuiane; 
t , 1 ,2,3,3,4-hexafluorobutane; 1 , 1 »23.4.4-hexafluorobutane; 1 ,2,2,3,3,4- 

hexafluorobutane; 1,1,1 ,2,23,3-hcptafluorobutane; M, 1 ,2,2,4,4-hcptafluorobutane; 
1,1,1 ,2,2,3,4-heptafluorobuiane; 1,1,1 ,2,3.3,4-hepianiiorobutanc; 1 , M ,2,3,4,4- 
heptafluorobuianc; 1,1,1 ,2,4,4,4'heptanuorobuiane; 1,1,1 ,3,3,4,4-heptafluorobutane; 
1 , 1,1 ,2,2,3,3,4-octafluorobutane; 1,1,1 .2,2,3,4,4-octafluorobuiane; 1,1,1 ,2,3,3,4,4- 
octafluorobutane; 1,1,1 ,2,2,4,4,4-<>ctafIuQrobuiane; 1,1,1 ,2,3,4,4,4-octafluorobutanc; 
1,1,1,2,2,3,3,4,4-nonafluorobutane; 1,1,1.2,2,3,4,4.4-nonafluorobutane; 1-fluoro-'2- 
methylpropane; 1,l-difluoro-2-methylpropane; l,3-difluoro-2-methylpropane; Ul,l- 
triflLioro-2-methylpropane; 1 . 1 ,3-tri fluoro-2-methy Ipropane; 1 ,3-difluoro-2- 
(fluoromethy Opropanc; 1,1,1 ,3-tetrafluoro-2-methy Ipropane; 1 , 1 ,3,3-tetrafluoro-2- 
methylpropanc; l,l,3-trifluoro-2-(fluoromethyl)propane; 1,1 J,3»3-pentafluoro-2- 
methylpropane; 1 ,1 ,3,3-tetrafluoro-2-(tluoromelhyl)propane; 1,1,1 ,3-tetrafluoro-2- 
(fluoromethyl)propane; tluorocyclobuUmc; 1 , 1 -difluorocyclobutane; 1 ,2- 
ditluorocyclobutane; 1 ,3-difluorocyclobiitane; 1 , 1 ,2-trifluorocyclobutane; IJ 3- 
trifluorocyclobutane; 1 ,2,3-trifluorocyclobutane; 1 ,1 ,2,2-tetrafliiorocyclobutane; 
1 , 1 ,3,3-tetrafIuorocyclobutane; IJ ,2,2,3-pentafluorocyclobiimnc; 1 ,1 ,2,3,3- 
pentafluorocyclobutane; 1 , 1 ,2,2,3,3-hexafluorocyclobutane; 1 . 1 ,2,2,3,4- 

hexafliiorocyclobutane; 1 , 1 ,2,33,4-hexafluorocyclobutane; 1 , 1 ,2,2,3,3,4- 
heptafluorocyclobiitane; vinyl fluoride; I J-difliioroethene; 1,2-dinuoroethene; 1,1,2- 
trifluoroeihene; 1 -fluoropropene, 1 , 1 -difluoropropene; 1 ,2-difluoropropene; 1 ,3- 
difluoropropcne; 2, 3 -difluoropropene; 3,3-difluoropropene; 1,1,2-trifliioropropene; 
1 . 1 ,3-trifluoropropene; 1 ,2,3-lrifluoropropenc; 1 ,3,3-trifluoropropenc; 2,3,3- 
trifluoropropcne; 3,3,3-tritluoropropene; l-fluoro-l-butene; 2-flLioro-l-butenc; 3- 
fluoro-l-butene; 4-^fluoro-l-bLUenc; I J-difluoro-l-butene; l,2-difluoro-l-butene; 1,3- 
difluoropropene; 1,4-difluoro-l-butene; 2,3-ditluora-l-butene; 2,4-difluoro-l-butene; 
3,3-difluoro-l-biitene; 3,4-difluoro-l-butene; 4,4-difluoro-l-butene; 1,1,2-trifluoro-l- 
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biitene; l,l>trifluoro-l-butene; lJ,4-trinuoro-1'-butene; l,2,3-trifluoro-1-butene; 
1,2,4-trifliioro-l-butene; 1,3,3-trinuoro-l-butene; 1,3,4-trifluoro-l-butene; 1,4,^- 
trifluoro-l-butene; 2,3,3-trifluoro-l -butene; 2,3,44ritluoro-l-butene; 2,4,4-trifluoro-l- 
butene; 33,4-trifluoro-l-butene; 3,4,4-trifliioro-l-butene; 4,4,4-trifluoro-l-butene; 

1 . 1 .2.3- tetrafluoro-l -butene; 1 , 1 ,2,4-tetranuoro-1 -biitene; 1 , 1 ,3,3-tetrafluoro-l - 
buicne; Ul,3.,4-tetranuoro-I-butene; lJ,4,4-tctmfluoro-l-butene; l,2,3»3-tctratluoro- 
I -butene; 1 ,2,3,4-tetmfluoro-l -butene: 1 ,2,4.4-ietrafluoro-l -butcne; 1 ,3,3,4- 
tetrafluoro- 1 -butene; 1 ,3,4,4-tetrafluoro- 1 -butene; 1 ,4,4,4-tetrafluoro- 1 -butene; 

2.3.3.4- tetrafluoro-l-butcne; 2,3,4,4-ictratluoro-l -butene; 2,4A4-tetrafluoro-1- 
butene; 3.3,4,4-tetrafluoro-l -butene; 3,4,4,4-ietrafluoro-l -butene; 1 ,1,2,3,3- 
pentafluoro- 1 -butene; 1 ,1 ,23.4-pentafluoro- 1 -butene; 1 ,1 ,2,4.4-pcntafluoro-l -^butene; 
1 , 1 ,3,3,4-pentafluoro-l -butene; ! . 1 ,3,4,4-pentafluoro- 1 -butene; 1 , 1 ,4,4,4-pcntatluoro- 

1 - butene; 1,2,3.3,4-pentafluoro- 1 -butene; 1, 2,3 A4-pentafluoro-1 -butene; 1,2,4.4.4- 
pentafluoro-1 -butene; 2,3,3,4,4-pentanuoro- 1 -butene; 2,3,4,4,4-pentanuoro- 1 -butene; 
3,3,4,4,4-pcntafluoro-l -butene; 1 , 1 ,2,3,3,4-hexafluoro- 1 -butene; 1,1 ,23,4,4- 
hexatluoro-1 -butene; 1 , 1 .2,4,4,4-hex£ifluoro-l -buicne; 1 ,2,3,3»4,4-hexafluorO"l - 
butene; 1 ,2,3,4,4,4-hexanuoro- 1 -butene; 2,3,3,4,4,4-hcxafluoro-l ^butene; 
1 , 1 ,2,3,3 A4-heptafluoro-1 -butene; 1 ,1 A3.4,4,4-heptafluoro- 1 -butene; 1 ,1 ,3,3,4,4,4- 
heptafluoro- 1 -butene; 1,2,3,3,4,4,4-heptafluoro-l -butene; l-fluoro-2-butene; 2-fluoro- 

2- butcnc; IJ-ditluoro-2-buiene; l,2-difluoro-2-butene; l,3-dinuoro-2-butenc; 1,4- 
difluoro-2-butcne; 2,3-difluro-2-butene; lJJ-trifiuoro-2-butene; l,l,2-trifluoro-2- 
butene; 1 , 1 ,3-trifluoro-2-butene; 1 J ,4-trinuoro-2-butene; 1 ,2,3-trifluoro-2-butcne: 
1 ,2,4-trifluor(>-2-butene; 1,1,1 ,2-tccratluorc>-2-butene; 1,1 J ,3-tetranuoro-2-butene; 
1,1,1 ,4-telrafluoro-2-butene; 1 , 1 ,2,3-tetranuoi-o-2-butene; ! . 1 ,2,4-tetrafluoro-2- 
butenc; 1 ,2,3,4-tetrafluoro-2-butene; 1 ,1, 1 ,2,3-penlafiuoro-2-butene; 1,1 ,1 ,2,4- 
pentatluoro-2-butene; 1,1,1 ,3,4-peniafluoro-2-butene; 1,1,1 ,4,4-pentafluoro-2-butene; 
1 , 1 ,2,3,4-pentafluoro-2-butene; 1 , 1 ,2,4,4-penmfluoro-2-butene; 1,1,1 ,2,3,4- 
hexafluoro-2-butene; l,l,l,2,4,4-hexanuoro-2-butene; l,l,U3,4,4-hexafluoro-2- 
butene; 1,1,1 ,4,4,4-hexanuoro-2-butene; 1 , 1 ,2,3,4,4-hexafluoro.2-buicne; 
U,l,2,3A4-heptafluoro-2-buiene; UKl,2,4,4,4-heptafluoro-2-butene; and mixtures 
thereof. 
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77. (New) The process of claim 71, wherein the one or more hydrofluorocarbon(s) is 
independently selected from ihc group consisting of fluoromethane, difluoromethane, 
trifluoromethane, l^l-dilluoroethane, 1,1,1-tTifluoroethane, 1,1,1,2-tetrafluoroethane, 
and mixtures thereof. 

78. (New) The process of claim 71. wherein the diluent comprises from 15 to 100* 
volume % HFC based upon the total volume of the diluent. 

79. (New) The process of claim 78, wherein the diluent comprises from 20 to 100 
volume % HFC based upon the total volume of the diluent. 

80. (New) The process of claim 79, wherein the diluent comprises from 25 to 100 
volume % HFC based upon the total volume of the diluent. 

8 1 . (New) The process of claim 71, wherein Ihc diluent further comprises a hydrocarbon, 
a non-reactive olefin, tuid/or an Inert gas, 

82. (New) The process of claim 71, wherein the diluent further comprises a halogcnated 
hydrocarbon other than an HFC, 

83. (New) The process of claim 71. wherein the diluent further comprises methyl 
chloride. 

84. (New) The process of claim 71. wherein the one or more Lewis acld(s) is represented 
by the formula MX4; 

wherein M is a Group 4, 5, or 14 metal; and 
each X is a halogen. 

85. (New) The process of claim 71, wherein the one or more Lewis acid(s) is represented 
by the formula MRnX4-n : 

wherein M is Group 4, 5, or 14 metal; 
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each R is a monovalent C\ to C,a hydrocarbon radical independently selected from the 
group consisting of an alkyi, aryK arylalkyU alkylaryl and cycloalkyi radicals; 
n is an integer from 0 to 4; and 
each X is a halogen. 

86. (New) The process of claim 7U wherein the one or more Lewis acid(s) is represented 
by the formula M(RO)nR.'mX4-<m+n); 

wherein M is Group 4, 5, or 14 metal; 

each RO is a monovalent C| to C30 hydrocarboxy radical independently selected from 
the group consisting of an alkoxy, aryloxy, arylalkoxy, alkylaryloxy radicals; 
each R' is a monovalent Ci to C12 hydrocarbon radical independently selected from 
the group consisting of an alkyl, aryl. arylalkyi, alkylaryl and cycloalkyi radicals; 
w is an integer from 0 lo 4; 

m is an integer from 0 to 4» wherein the sum of n and m is not more than 4; and 
each X is a halogen. 

87. (New) The process of claim 71, wherein the one or more Lewis acid(s) is represented 
by the formula M(RC=00)nR mX4.(m+n); 

wherein M is Group 4, 5, or 14 metal; 

each RC=00 is a monovalent C2 to C30 hydrocarbacyl radical independently selected 
from the group consisting of an alkacyloxy, arylacyloxy, arylalkylacyloxy, 
alkylarylacyloxy radicals; 

each R' is a monovalent C\ to C12 hydrocarbon radical independently selected from 
the group consisting of an alkyl, aryl, arylalkyi, alkylaryl and cycloalkyi radicals; 
n is an integer from 0 to 4; 

nt is an integer from 0 to 4, wherein the sum ofn and m is not more than 4; and 
each X is a halogen. 

88. (New) The process of claim 7U wherein the one or more Lewis acid(s) is represented 
by the formula MOX3; 

wherein M is a Group 5 metal; and 
each X is a halogen. 
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89. (New) Tht process of claim 71, wherein tiie one or more Lewis acid{s) is represented 
by tlie formula MX3; 

wherein M is a Group 13 metal; and 
each X is a halogen. 

90. (New) The process of claim 71, wherein the one or more Lewis 3cid(s) is represented 
by the formula MR„X3-n : 

wherein M is a Group 13 meial; 

each R is a monovalent C| to hydrocarbon radical independently selected from the 
group consisting of an alkyi, aryl, arylalkyl, alkylaryl and cycloalkyi radicals; 
/? is an integer from 1 to 3; and 
each X is a halogen. 

91. (New) The process of claim 7U wherein the one or more Lewis acid(s) is represented 
by the formula M(RO)„lVmX:, -(m'ln); 

wherein M is a Group 13 metal; 

each RO is a monovalent Ci to C30 hydrocarboxy radical independently selected from 
the group consisting of an ailkoxy, aryloxy, arylalkoxy, alkylaryloxy radicals; 
each R' is a monovalent Ci to C12 hydrocarbon radical independently selected from 
the group consisting of an alkyI, aryl, arylalkyl, alkylaryl and cycloalkyi radicals; 
n is an integer from 0 to 3; 

m is an integer from 0 to 3, wherein the sum of /? and m is from 1 to 3; and 
each X is a halogen. 

92. (New) The process of claim 71, wherein the one or more Lewis acid(s) is represented 
by the formula M(RC=00)nR'mX3^Tn+n); 

wherein M is a Group 13 metal; 

each RC=00 is a monovalent hydrocarbacyl radical independently selected from the 
group independently selected from the C2 to C30 group consisting of an alkacyloxy, 
arylacyloxy, arylalkylacyloxy, alkylarylacyloxy radicals; 
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each is a monovalent Ci to liydrocarbon radical independently selected froni 
the group consisting of an alkyl. aryU arylalkyU alkylaryl and cycloalkyl radicals; 
n is an integer from 0 lo 3; 

m is a integer from 0 to 3, wherein the sum of » and m is from 1 to 3; and 
each X is a halogen, 

93. (New) The process of claim 71, wherein the one or more Lewis acid(s) is represented 
by the formula MXy, 

wherein M is a Group 1 5 metal; 
each X is a halogen; and 
y is 3» 4 or 5. 

94. (New) The process of claim 71, wherein the one or more Lewis acid(s) is represented 
by the fon-nula: 

MRnXy-n: 

wherein M is a Group 1 S metal; 
. each R is a monovalent C| to C^2 hydrocarbon radical independently selected from the 
group consisting of an alky I, aryU arylalkyi, alkylaryl and cycloalkyl radicals; 
w is an integer from 0 to 4; 

>^ is 3, 4 or 5, wherein n is less than y; wherein the sum of n and m is less than y 
each X is a halogen. 

95. (New) The process of claim 71, wherein the one or more Lewis acid(s) is represented 
by the formula M{RO)n 

wherein M is a Group J 5 metal, 

each RO is a monovalent C\ to C^o hydrocarboxy radical independently selected from 

the group consisting of an alkoxy, aryloxy, arytalkoxy, alkylaryloxy radicals; 

each R' is a monovalent Ci to C12 hydrocarbon radical independently selected from 

the group consisting of an alkyi, aryl, arylalkyi, alkylaryl and cycloalkyl radicals; 

w is an integer from 0 to 4; 

m is an integer from 0 to 4; 

y}si,4 or 5, wherein the sum of w and m is less than y; and 
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each X is a halogen. 

96. (New) The process of claim 71, wherein the one or more Lewis acid(s) is represented 
by the formula M(RC=00)nR*mXy.(m+n>: 

wherein M is a Group 1 5 metal; 

each "RCK)0 is a monovalent C2 to C30 hydrocarbacyloxy radical independently 
selected from the group consisting of an alkacyloxy, arylacyloxy, arylalkylacyloxy, 
alkylarylacyloxy radicals; 

each R! is a monovalent Ci 10 C\2 hydrocarbon radical independently selected from 
the group consisting of an alkyi, aryl. arylalkyi, alkylaryl and cycloalkyl radicals; 
n is an integer from 0 to 4; 
ni is an integer from 0 to 4; 

3/ is 3, 4 or 5, wherein the sum of n and m is less than y; and 
each X is a halogen. 

97. (New) The process of claim 71, wherein the one or more Lewis acid(s) is 
independently selected from the group consisting of titanium tetrachloride, titanium 
tetrabromide, vanadium tetrachloride, tin tetrachloride, zirconium tetrachloride, 
titanium bromide trichloride, titanium dibromide dichloridc, vanadium bromide 
trichloride, tin chloride trifluoride, benzyltitanium trichloride, dibenzyltitanium 
dichloridc, benzylzirconium trichloride, dibenzylzirconium dibromide, 
mcthyltitanium trichloride, dimcthyltitanium difluoride, dimethyltin dichloride, 
phenylvanadium trichloride, * methoxytiUinium trichloride, n-butoxytitanium 
trichloride, di(isopropoxy)titaniuni dichloride, phenoxytitanium tribromide, 
phenylmethoxyzirconium tritluoride, methyl methoxytitanium dichloride, methyl 
methoxytin dichloride, benzyl isopropoxyvanadium dichloride, acetoxytitanium 
trichloride, bcnzoylzirconium tribromide, benzoyloxytitanium trifluoride, 
isopropoyloxytin trichloride, methyl acetoxytitanium dichloride, benzyl 
benzoyloxyvanadium chloride, vanadium oxytrichloride, aluminum trichloride, boron 
trifluoride, gallium trichloride, indium trifluoridc, etbylaluminum dichloride, 
methylaluminum dichloride, bcnzylaluminum dichloride, isobutylgallium dichloride, 
diethylaluminum chloride, dimeihylaluminum chloride, etbylaluminum 
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sesquichloride, methylaliiminum sesquichloride , trimethylaluminum, 
triethylaluminiuTi, methoxyaluminum dichlorlde, ethoxyaluminum dichloride, 2,6-di- 
tert-butylphenoxyaluminum dichloride, methoxy methylaluminum chloride, 2,6-di- 
teit-butylphcnoxy methylaluminum chloride, isopropoxygallium dichloride, phenoxy 
raethylindium fluoride, aceioxyaluminum dichloride, benzoyloxyaluminum 
dibromide, benzoyloxygallium difluoride, methyl acetoxy aluminum chloride, 
isopropoyloxyindium trichloride, antimony hexachloride, antimony hexafluoride, 
arsenic pentafluoride, antimony chloride pentafluoride, arsenic trifluoride, bismuth 
trichloride arsenic fluoride tetrachloride, tetraphenylantimony chlc^ride, 
triphenylamimony dichloride, tctrachloromethoxyantimony, 

dimcthoxytrichloroantimony, dichloromethoxyarsine, chlorodimethoxyarsine, 
difluoromethoxyarsine, acetatotetrachloroantimony, (benzoato) tetrachloroantimony, 
and bismuth acetate chloride. 

98. (New) The process of claim 71, wherein the one or more Lewis acid(s) is 
independenily selected from the group consisting of aluminum trichloride, aluminum 
tribromide, ethylaluminum dichloride, cthylaluminum sesquichloride, 
diethylaluminum chloride, methylaluminum dichloride, methylaluminum 
sesquichloride, dimethylaluminum chloride, boron irifluoride, and titanium 
tetrachloride. 

99. (New) The process of claim 71, wherein the one or more init:iator(s) comprise a 
hydrogen halide, a carboxylic acid, a carboxylic acid halide, a sulfonic acid, an 
alcohol, a phenol, a polymeric halide, a tertiary alky! halide, a tertiary aralkyl halide, a 
tertiary alkyl ester, a tertiary aralkyl ester, a tertiary alky I ether, a tertiary aralkyl 
ether, an alkyl halide, an aryl halide, an alkylaryl halide or an arylalkylacid halide. 

100. (New) The process of claim 71, wherein the one or more initiator(s) is independently 
selected from the group consisting of HCI, H2O, methanol, (CH3)3CCI, 
CfiH5C(CH3)2Cl, (2-Chloro-2,4.4^trimethylpcntane) and 2-chloro-2-methy I propane. 
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101 . (New) The process of claim 71, wherein the one or more initiator(s) is independently 
selected from the group consisting of hydrogen chloride, hydrogen bromide, hydrogen 
iodide, acetic acid, propanoic acid» butanoic acid; cinnamic acid, benzoic acid, 1- 
chloroacctic acid, dichloroacetic acid, trichloroacetic acid, tritluoroacetic acid, p- 
chlorobenzoic acid, p-fluorobenzoic acid, acetyl chloride, acetyl bromide, cinnamyl 
chloride, benzoyl chloride, benzoyl bromide, trichloroacetylchloride, 
trifluoroacctylchloridc, p-fluorobenzoylchloride, methanesiilfonic acid, 
trifluoromethanesulfonic acid, trichloromethancsulfonic acid, p-tolucnesulfonic acid, 
inethanesulfonyl chloride, methanesulfonyl bromide, trichloromethanesulfonyl 
chloride, trltluoromethanesulfonyl chloride, p-toluenesulfonyl chloride, methanol, 
ethanol, propanol, 2-propanol, 2-melhyIpropan-2"Ol, cyclohexanol, benzyl alcohol, 
phenol, 2-methylphenol, 2,6-dimethylphenoK p-chlorophenol, p-fiuorophenol, 
2,3,4,5,6-pentafluorophenol, and 2-hydroxynaphthalene. 

1 02. (New) The process of claim 7 1 , wherein the one or more initiator(s) is independently 
selected from ihc group consisting of 2-chloro-2,4,4-trimcthylpcntanc; 2-bromo-2,4,4- 
trimcthylpentane; 2^hloro-2-meihylpropane; 2-bromo-2-methylpropane; 2-chloro- 
2A4,6,6-peniamcthylhcptane; 2-bromo-2,4,4,6,6-pentameihy Iheptane; 1 -chloro- 1 - 
mcthylcthylbcnzene; 1-chloroadamantane; ]-chloroethylbenzene; 1, 4-bis(l-chloro-l- 
methylelhyl) benzene; 5-terl-butyl- 1 ,3-bis(l -chloro- 1 -methylethyl) benzene; 2- 
acetoxy-2,4,4"trimethylpcntane; 2-benzoyloxy-2,4,4-trimeihylpentane; 2-'acetoxy-2- 
methylpropane; 2-benzoyloxy-2-methylpropane; 2-acetoxy-2,4,4,6,6- 
pentamcthylheptane; 2-bcnzoyl-2,4,4,6,6-pentamethylheptaiie; 1 -acetoxy-1 - 
methyletbyibenzene; I -aceotxyadamanianc; I -benzoyloxyeihylbenzene; 1 ,4-bis(l - 
acetoxy- 1 -methylethyl) benzene; S-^tert-buiyl- 1 ,3-bis( 1 -acetoxy-l -methylethyl) 
benzene; 2'methoxy-2,4,4-trimethylpentane; 2-isopropox:y-2,4,4-irimethylpentane; 2- 
methoxy-2-methylpropane; 2-benzyloxy-2-methylpropane; 2-methoxy-2,4,4,6,6- 
pentamethylheptane; 2-isopropoxy-2,4.4,6,6-pentamethylheptane; 1-methoxy-l- 
methylcthylbenzene; 1 -methoxyadamantane; 1 -methoxyethylbenzene; 1 ,4-bis(l - 
methoxy-1 -methylethyl) benzene; 5-tert-bmy 1-1 ,3-bis( 1 -methoxy-1 -methylethyl) 
benzene, and 1.3.5-tris( I -chloro-1 -methylethyl) benzene. 
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1 03. (New) The process of claim 71, wherein the one or more initiator(s) further comprise 
a weakly-coordinating anion. 

1 04. (New) The process of claim 7 1 • wherein the process is substantially absent of water. 

105. (New) Tht process of claim 71 , wherein the one or more initiator(s) comprise greater 
than 30 ppm water (based upon weight). 

106. (New) The process of claim 1, wherein the one or more monomer(s) comprises 
isobuiylene. 

107. (New) The process of claim 71, wherein the one or more monomer(s) comprises 
isobutylene and para-alkylstyrene or isoprene. 

108. (New) The process of claim 71, wherein the reactor is independently selected from 
the group consisting of a continuous flow stirred tank reactor, a plug flow reactor, a 
moving belt or drum reactor, a Jet or nozzle reactor, a tubular reactor, a batch reactor, 
and an autorefrigerated boiling-pool reactor. 

109. (New) The polymerization process of claim 71, wherein the diluent has a dielectric 
constant greater than 1 0 at -83^C. 

no. (New) The polymeri2aiion process of claim 71, wherein polymerization process 
forms a polymer having a diluent mass uptake of less than 4 wt%. 

111. (New) The polymerization process of claim 71, the diluent comprising methyl 
chloride and one or more hydrofluorocarbon(s) independently selected from the group 
consisting of difluoromethane, l^l-difluoroethane, and l,M,2-tetratluoroetbane. 

112. (New) The process of claim 1 1 1 wherein the diluent ftirther comprises a non-reactive 
olefin, one or more other hydrocarbons, and/or qn inert gas. 
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113. (New) The process of claim 71, wherein the diluent is independently selected from the 
group consisting of at least one of a hydrofluorocarbon or a blend of a 
hydrofluorocarbon and methyl chloride. 
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